Abstract
In the cold room (-16") at Hokkaido University, ice cores were split lengthwise into two halves 177 with an electric band saw, and photographs of the ice sections were taken in transmitted light. One 178 half was used for thin section analysis to examine the ice texture, while the other half was used for 
183
For measurement of ice salinity, ! 18 O and nutrient concentrations, the other half was cut to a 4.5 cm 184
x 2.5 cm rectangular cross section and then sliced into 3.0-10.0 cm thick sections. To avoid
185
contamination during sampling and handling processes, 0.3 cm of the outside of the ice sections
186
were removed with a clean stainless steel plane. The remaining was thereafter put into polyethylene 187 zip-lock bags for melting. These samples were melted shortly before analysis at room temperature,
188
as were the snow samples.
190
Salinity of the melted snow and sea ice, and under-ice water were measured using a salt analyzer
191
(SAT-210; Toa Electronics Ltd., Japan). A standard deviation for salinity calculated from 15
192
sub-samples taken from a reference water sample (S = 10.00) was 0.03 (Nomura et al., 2006 
219
In order to examine ice growth processes, the ice cores were classified based on the thin section 220 analysis into: granular ice, columnar ice and mixture of granular and columnar ice (g/c) (Eicken and ice) based on the ! 18 O value (e.g. Granskog et al., 2003b; Toyota et al., 2004 , Toyota et al., 2007 .
223
The criterion for snow-ice in the southern Sea of Okhotsk is given by the granular ice with negative 224 ! 18 O value (i.e. ! 18 O < 0‰) (see Toyota et al., 2004) . However, when the layer of snow-ice is concentrations in sea ice were found at a depth of 8 cm below the ice surface at St. A1 and at a
In Baltic Sea accumulation of snow on sea ice was an important source of nitrogen, and could play 281 an important role in biological productivity during ice melt when surface deposited nutrients were 282 transported through the ice (Granskog et al., 2003a; Granskog and Kaartokallio, 2004) . Therefore, in 283 the southern Sea of Okhotsk, due to high NO 3 and NH 4 concentrations in snow in comparison to sea 284 ice and under-ice water (see Table 3 ), the input of snow-melt water to sea ice and snow-ice 285 formation become potentially an important nutrient source for sea ice and under-ice organisms (cf.
286 Granskog et al., 2003a) .
288
In order to estimate the potential effect of snow and sea ice melt on the water column, changes in 289 salinity and nutrient concentrations in the water column (the mixed layer) before and after ice melt
290
were evaluated ( 
547 548
List of Tables   549  550   Table 1 . Sampling date, station location, air temperature, snow depth and ice thickness.
551 552 Table 2 . Fraction of ice type for ice samples collected at each station.
b "Mean" was calculated by dividing the total thickness of each ice type by the total ice thickness. 
556

560
b The location of "sediment layers" in the cores was based on the examination of an ice core half in 561 transmitted light (e.g. Fig. 3 ). 
563
565
a We used the mean values obtained during our observations (see Table 3 ).
567 568
Figure captions Table 1 ). The dashed and We used the mean values obtained during our observations (see Table 3 ).
